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ABSTRACT 
 
Career-building competitions, such as collegiate livestock evaluation, claim to 
enhance writing and speaking skills, confidence in making decisions, teamwork, and 
critical thinking skills of participants, yet there is limited data to validate these claims. 
The aim of this study was to assess and record the role participating on a collegiate 
livestock team might play in developing critical thinking skills. The Watson-Glaser™ II 
Critical Thinking Appraisal (WGCTA) exam provided a way to objectively assess and 
record the critical thinking skills of collegiate livestock evaluators at two community 
colleges and two universities. Demographic information was obtained from 84 study 
participants to describe the characteristics of collegiate livestock evaluation. Although 
no statistically significant correlations were found between the demographic components 
and WGCTA scores, university participants recorded  higher WGCTA mean scores in 
comparison to community college evaluators (P = 0.0019). The primary objective of this 
study was to assess the critical thinking level of collegiate livestock evaluation team 
members. The mean WGCTA score for all evaluators was (M = 20.92, SD = 4.65) out of 
a possible 40. The overall mean of community college participants (M = 19.30, SD = 
3.52) and university participants (M = 22.39, SD = 5.08) was tabulated. In this study, 
male participants recorded higher mean WGCTA scores (M = 21.13, SD = 4.90) than 
females’ (M = 20.56, SD = 4.25); although a difference of 0.57 was recorded, a t-test 
concluded there was no significant statistical difference between the total raw critical 
thinking scores across genders. Participants with a GPA between 3.0–3.49 recorded the 
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highest mean score in this study (M = 21.47, SD = 4.99), followed by those with a GPA 
of 3.5 and greater (M = 20.85, SD = 4.39), while participants with a GPA less than 2.9 
recorded the lowest WGCTA mean (M = 19.00, SD = 1.42). A Pearson product-moment 
correlation was computed and identified a positive correlation between Top 10 
individual finishes and the number of Top 10 finishes in oral reasons (r
2 
= 0.84, n = 84, p 
< .0001). A positive correlation was discovered between Top 10 oral reason finishes and 
the number of contests attended (r
2
 = 0.66, n = 84, p < .0001). Additionally, a positive 
correlation existed between Top 10 individual finishes and the number of contests 
attended (r = 0.59, n = 84, p < .0001). Likewise, as the total number of contests attended 
increased, the number of Top 10 finishes in oral reasons and Top 10 finishes individually 
increased. The mean WGCTA score for all livestock evaluators in this study was (M = 
20.92, SD = 4.65) out of a possible 40, which positions collegiate livestock evaluators in 
the 22nd percentile of the 3–4 years of college norm group. These results contrast the 
findings of previous work, where participants from collegiate evaluation teams recorded 
higher critical thinking skills than non-evaluators. The results of this study indicate the 
need to incorporate various training activities to stimulate the development of critical 
thinking skills of collegiate livestock evaluators. 
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CHAPTER I 
INTRODUCTION 
 
Preparing graduates for long-term career success has remained the longstanding 
mission of higher education. Within the agriculture field, not only is maintaining an 
adequate, safe food supply capable of providing nutrients for an expanding society a 
great challenge, but justifying production practices and sustainability plans appear to be 
of equal value for those 21st century graduates. A multi-dimension skillset incorporates 
creativity and issue resolution while clearly communicating decisions and discoveries to 
those removed from production agriculture will likely enhance students’ marketability.  
Background and Setting 
Opportunities for high-impact courses and participation in research, internships, 
and studies abroad not only promote interaction and communication among peers, they 
also provide participants with opportunity for personal growth and learning. Co-
curricular activities promote interaction and personal investments beyond a lecture 
setting and heighten the positive impact higher education may have on an individual’s 
success. Acquiring skills and demonstrating knowledge extends beyond the classroom 
and into areas where co-curricular activities promote the development of soft skills 
sought by prospective employers. Various co-curricular competitions, such as collegiate 
livestock judging, promote the development of a competitive spirit, character, a sense of 
teamwork, and the discipline necessary to enrich the lives of participants.  
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Lynch (2000) stated,  “Twenty-first century students must not only be trainable 
for specific jobs, but they must possess elevated decision making, and problem-solving 
skills while incorporating vast knowledge and ability to adjust to change, challenge and 
normal occurrences in the workplace” (p. 156). According to a recent Hart Research 
Associates (2015) study, regardless of major, activities that encourage resolving issues 
with people who have opposing views should be encouraged. Strong decision-making 
incorporates information from various sources when forming a judgment or decision. 
Livestock evaluation participants face this task, as they must integrate multiple factors 
while judging a class to arrive at a final placing. Teaching, demonstrations, and 
experiences all culminate to enhance livestock judges’ abilities to identify, assess, and 
prioritize the various characteristics of an animal prior to arriving at an ultimate placing.  
The Morrill Act of 1862 was pivotal in stimulating the education of the working 
class in the fields of agriculture and mechanical arts (Herren and Edwards, 2002; Parker, 
1971). This resulted in the development of land-grant universities to educate the 
agricultural and industrial population through instruction, research, and off-campus 
extension work (Madsen, 1976). The University of Wisconsin was one of the first 
universities to provide animal husbandry studies within its College of Agriculture and in 
1892 hired a Canadian, Professor John Craig, who is often credited as the father of the 
technical art of livestock judging in America (Shepperd, 1922). John Craig’s passion and 
enthusiasm for evaluating horses, cattle, sheep, and swine quickly spread beyond the 
University of Wisconsin’s classes and laboratories. Craig introduced the stock farm 
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visiting idea where students traveled to stock farms developing their evaluation skills in 
preparation for competitions (Shepperd, 1922).  
Career-building competitions, such as collegiate livestock judging team 
participation, have often claimed to enhance the critical thinking skills of those 
participants; yet limited data exists to validate those claims. The aim of this study was to 
elucidate the role livestock evaluation participation plays in enhancing critical thinking 
skills of participants at the community college and university levels.  
Statement of the Problem 
According to a survey conducted by Hart Research Associates (2015), the ability 
to collaborate, apply critical thought, and communicate effectively was of greater 
importance than a candidate’s undergraduate major. Kuh (2008) concluded that future 
research should focus on providing high-impact learning opportunities where students 
can see how learning works in various settings, thus improving both retention rates and 
student engagement. Doerfert (2011) stressed exploration should focus on how various 
learning environments may influence specific cognitive, affective, and psychomotor 
learning outcomes. Previous studies have stated further research is necessary to examine 
factors that affect critical thinking skills and measure how critical thinking skill levels 
increase as time and experience progresses (Cano, 1990; Ricketts and Rudd, 2004). 
Although former participants, employees, and instructors suggest participation in 
collegiate livestock evaluation supports the development of higher order thinking skills, 
few studies validate this claim.  
 4 
 
Purpose and Research Question 
The purpose of this study was to assess and describe the role livestock evaluation 
plays in expanding critical thinking skills of participants at the community college and 
university levels. This study’s research aims included:  
 assessing the critical thinking level of collegiate livestock evaluation team 
members; 
 defining demographic variables of survey participants; 
 determining if demographic variables impact critical thinking skills of 
collegiate livestock evaluators; 
 determining if gender modifies the level of critical thinking skills of 
collegiate livestock evaluators; and 
 determining if critical thinking skills vary among community college and 
university livestock evaluators. If so, determining at what level are the most 
critical thinking skills produced. 
Definition of Terms 
Vocabulary used in this study includes the following terms commonly associated 
with critical thinking in the United States and Livestock Evaluation: 
Assessment—A systematic collection of information, usually through the 
administration of tests, used to measure user performance or aptitude (Watson and 
Glaser, 2010).  
Community College Livestock Judging Team—A group of participants in 
livestock judging competition who represent a two-year institution, a community 
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college, that has an agriculture department and offers a two-year degree or certificate 
program. Community college national eligibility spans one calendar year beginning after 
the completion of one full term at the school. Contestants must record a minimum of a 
2.0 grade point average (GPA) on a 4-point scale to be eligible. Contestants must be 
regularly enrolled in a community college while not exceeding 66 semester credit hours 
or the equivalent. Community college competitions are also available for 
novice/freshman participants at various invitational competitions that do not activate the 
one calendar year of eligibility (National Junior College Livestock Judging Coaches’ 
Association, 2015).   
Critical Thinking—Purposeful, self-regulatory judgment that results in 
interpretation, analysis, evaluation, and inference; an explanation of the evidential, 
conceptual, methodical, or contextual considerations that merited judgment (Facione, 
1990; Rickets and Rudd, 2004). 
Critical Thinking Disposition—The pre-disposed attitude one innately possesses 
regarding critical thinking or an individual’s internal motivation to use critical thinking 
skills (Ricketts and Rudd, 2004; Pascarella and Terenzini, 1991).  
Critical Thinking Skills—An individual’s ability to competently identify critical 
issues and assumptions within an argument, identify important relationships, infer from 
data, reach conclusions from the case provided, and determine if the conclusions are 
warranted based upon the data given and evaluation of evidence (Pascarella and 
Terenzini, 1991). 
  
 6 
 
Decision-Making Skills—The analyzation of problems and risk management 
which leads to the formation of ideas and action.  
4-H—The youth development branch of the Cooperative Extension System of 
land-grant system with the mission of empowering youth ages 9–18 to reach their 
potential by working and learning in partnership with adults (National 4-H Council, 
2015).  
FFA—The youth organization aimed at making a positive difference in the lives 
of students by developing their potential for premier leadership, personal growth, and 
career success through agricultural education (National FFA Organization, 2015). 
Judging Contest—A competition comparing an individual’s ability to evaluate, 
rank, and ultimately defend the alignment of animal classes in comparison to an official 
panel’s collective assessment of form as it relates to expected function. Fifty points are 
possible for each class judged and 50 points are possible for each set of oral reasons 
given. 
Livestock Judging—The process of observing, analyzing, and ranking of 
domesticated animals based upon their expected value. Participants demonstrate 
knowledge and decision-making skills via animal selection using research-based 
standards based on the evaluation of animals according to expected breeding and 
productive qualities. Livestock judging may begin with an individual analysis, followed 
by a comparison to contemporaries, then by a comparison to an ideal standard, which 
results in a ranking.  
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Livestock Judging Team—A group of college students who have completed a 
course in livestock evaluation and who meet the eligibility requirements of their 
respective Coaches Association and the specific contest rules as outlined in the 
competitions rulebook.  
Livestock Show—The presentation of livestock by youth and/or breeders for 
ranking based upon on phenotypic and genotypic traits adopted by their respective breed 
association as the standard.  
Norms—Mathematical conversions, score distributions, and related statistics 
derived from test scores of a large reference population of examinees (Watson and 
Glaser, 2010).  
Oral Reasons—the verbal justification of how a participant ranked a class of 
animals previously evaluated, which is given to a contest official/industry expert. After 
an individual has placed the classes of four animals, judgers are organized for the 
reasons portion of the contest; the individual will construct an oral defense of his or her 
observations will be scored (a 50-point maximum per class) by an industry 
expert/official based upon content, logic, and delivery.  
Raw Score—The number of items answered correctly per subtest. The total 
number of items varies from test to test; thus, raw scores cannot be directly compared 
with each other (Watson and Glaser, 2014).  
Senior College Livestock Judging Team—A group of participants in a livestock 
judging competition representing an institution offering a well-rounded curriculum in the 
animal sciences and a B.S. degree in agriculture. Eligibility begins in January at the 
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National Western Livestock Exposition and terminates in November at the North 
American International Livestock Exposition (NAILE), which closes the calendar year 
of eligibility for university evaluators. Any agricultural college undergraduate student 
representing his or her institution who has never represented a four-year college may 
compete, provided they prove attendance as a regularly enrolled student in the institution 
they represent and have not at any time served in the capacity of animal husbandry 
instructor at any agricultural college (National Collegiate Livestock Coaches 
Association, 2016). 
Transfer Student—A student who accumulated hourly credits at a community 
college and applied those earned credits toward a degree at a four-year university.  
Watson-Glaser™ II Critical Thinking Appraisal Form E (WGCTA)—A multiple-
choice, formatted test designed to record various interdependent aspects of critical 
thinking through various constructs identified as recognizing assumptions, evaluating 
arguments, and drawing conclusions (Watson and Glaser, 2010). 
Limitations of the Study 
The following limitations were noted for this study: 
1. Study participants’ critical thinking abilities were not scored prior to their 
collegiate livestock evaluation experience; thus, we cannot confirm nor deny 
critical thinking abilities were developed. 
2. The scope of this critical thinking study included 84 collegiate livestock 
evaluators representing two community colleges and two universities; thus, 
generalizations should not be made to other programs. 
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3. The WGCTA was administered at the end of the spring judging season; thus, 
many students may not have given the appraisal their undivided attention due 
to other factors.  
4. The demographic information was self-reported and could illustrate the halo 
error effect, or cognitive bias. 
5. This study exclusively reflects the critical thinking scores of livestock 
evaluators based upon the Watson-Glaser™ II Critical Thinking Assessment.  
6. The results were compared to the Watson-Glaser™ 3-4 years of college norm 
group; thus, comparing these participants to the norm group may not be an 
equal comparison.  
7. The study results can only be postulated to those who participated in the 
study.  
8. Correlations between students’ scores on the critical thinking appraisal and 
across various demographics cannot imply those demographic activities are 
the exclusive reason students have a higher or lower critical thinking score. 
Fraenkel et al. (2012) state correlational studies do not validate cause and 
effect. 
9. The community college participants completed this study in the month during 
and after completion of their final community college competition while 
university participants were at the midpoint of their senior college year of 
participation. The spring contests have a greater emphasis on market animal 
evaluation versus breeding animals, whereas the fall competitions focus 
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heavily upon breeding animal analysis with greater incorporation of 
production scenarios and performance records, which heighten the decision-
making and problem solving among participants. 
Basic Assumptions 
The assumptions of the researcher were as follows: 
1. Administration and completion of the instrument was conducted in a similar 
fashion. 
2.  Honest responses were given to demographic questions and participants 
contributed their best effort while completing the assessment. 
3. The assessment recorded the proper variables within the study.  
Significance of the Study 
Because technology now provides efficient, objective tools for livestock 
selection, critics question the value of participating on a collegiate livestock evaluation 
team. Ultimately, producing marketable graduates who possess the skills to become a 
productive member of society is the goal of education. Career-building competitions, 
such as collegiate livestock evaluation participation, claim to enhance communication, 
decision-making, teamwork, and critical thinking skills of those participants, yet there is 
limited data to validate these claims. The purpose of this study is to assess and describe 
the role livestock evaluation may play in developing critical thinking skills of 
participants at the community college and university levels.  
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CHAPTER II 
REVIEW OF LITERATURE 
 
In order to study the influence participation on a collegiate livestock evaluation 
team may have on the expansion of critical thinking skills, a review of literature to 
define critical thinking, determine the components of critical thinking, provide a 
historical illustration of agricultural institutions, and define livestock evaluation is 
necessary.     
This chapter examines the conceptual framework for the study and provides a 
review of applicable literature. The researcher reviewed literature to identify applicable 
research and a theoretical layout to support the aims and objectives of this study. This 
review illustrates how critical thinking is related to collegiate livestock evaluation. 
Conceptual Framework 
Beyer (1987) stated psychology provides a look into the process by which 
thinking occurs and how cognition may be taught, while philosophy provides insight into 
what should be included within a thinking skills program. While critical thinking may 
entail the application of reasoning to questions that results in logical outcomes, decision 
making tends to occur when one believes in his or her analysis and acts accordingly.  
This study’s framework was based on Beyer’s (1987) theory that thinking can be 
learned. Progression through the six stages of this theory is believed to produce the 
greatest critical thinking proficiency. Initially, in the first stage, a single lesson related to 
a specific thinking skill is accomplished through an introduction. Livestock evaluation 
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courses often begin with classroom instruction including anatomy and physiology. Next, 
in stage two the skills are executed through guided practice. Digital image libraries and 
hands on laboratories allow the beginning livestock evaluator to demonstrate their 
learning. Providing repeated exercises allow learners to demonstrate their skills makes 
up the third stage—the independent application stage—of Beyer’s theory. Livestock 
evaluation practices simulate competitions and often include ranking more than one class 
of livestock and talking more than one set of oral reasons. In the fourth stage, transfer 
and elaboration, students are shown how previously learned skills can be applied to a 
new setting. Each practice class of animals is somewhat different which encourages 
participants to reflect on the entirety of their knowledge versus simply applying the 
lesson used on the last class they judged. In the fifth stage, students practice repetition 
through guided practice as they apply skills to a new setting. The sixth and final stage 
includes the student’s independent application of his or her thinking ability, categorized 
as autonomous use.  
Countless independent decisions are made throughout a livestock judging 
competition, where participants act alone, under pressure, while ranking an animal on its 
expected value for either consumption or breeding purposes (Smith, 2001). Similar to 
the system outlined in Beyer’s (1987) six stages, livestock evaluation coaches  invest 
many hours facilitating learning through individual lessons, guided  practices early in the 
judging year, coordinating repeatable exercises where student contestants can 
demonstrate their skills, and organizing experiences where contestants observe various 
production systems, breeds, and management schemes while building  knowledge and 
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confidence. McCann (1998) postulated training, practice, and experience should allow 
contestants to identify superior or inferior animal characteristics, all while observing 
intricate details such as travel, toe shapes, and even scars. Judging contestants must 
identify the various species’ anatomy, understand how those anatomical features 
contribute to the market or breeding value of the animal, have a vison of the ideal 
animal, weigh the strengths and weaknesses of the animal, and develop a system of 
observing while keeping the primary production practices in focus (Landers et al., 1986).  
Critical Thinking Skills 
Through his probing questioning, Socrates explored the underlying beliefs that 
shaped his students’ views and perspectives. Socrates believed thinking was driven by 
questioning which provided a glimpse of how the mind worked in the search of meaning 
and truth (Peterson, 2009). Facione (1990) defined critical thinking as:  
“purposeful, self-regulatory judgment which results in interpretation, analysis, 
 evaluation, and inference, as well as explanation of the evidential, conceptual, 
 methodological, criteriological, or contextual considerations upon which that 
 judgment was based” (p. 2). 
The students of the 21st century are challenged with filtering through a readily 
available abundance of information in order to determine validity. Constant 
reassessments of knowledge and skills are demanded within a constantly transforming 
world. Volumes of work outline the subject of critical thinking, a popular topic in the 
educational field, and much of this discussion originated with John Dewey (1933), who 
believed three characteristics allowed critical thought: (a) an open-mind, (b) obligation, 
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and (c) sincerity. Glaser (1941) stated enhancing the ability to think effectively exists by 
recording evidence demonstrating improvement of skills. Watson and Glaser (2010) 
opined that critical thinking includes:  
A curious nature that promotes the recognition of issues while concurrently 
accepting the desire for confirming the hypothesize truth, establishing validity of 
inferences, abstractions and overviews from which, the validity of various 
components of truth are determined, ultimately employing this mindset and 
knowledge.   
Forty-plus scholarly individuals who were noted to be the leaders within their 
field conducted a Delphi study (Facione, 1990) that greatly shaped the studies of critical 
thinking: 
 Experts reported good critical thinking included both a dispositional 
dimension and a skill dimension (p. 4). 
 Improvement of one’s own critical thinking can occur in several ways: 
o One could critically examine and evaluate one's own reasoning 
processes (p. 4). 
o One could learn how to think more objectively and logically (p. 4). 
o Enhancement of critical thinking may occur through reviewing and 
assessing ones reasoning approach, incorporate more objective and 
logical thought, and involvement permits greater experience expands 
the bank of information none can draw inference from (p. 4).  
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o One could increase one’s base of information and life experience (p. 
4).  
 Demonstrating critical thinking skills with competence demands a thorough 
understanding of the subject and the factors that may be incorporated to make 
a sound judgment within that specific area (p. 5). 
 A defined attitude and curiosity coupled with a sharp mind coupled with a 
quest for reason wrapped together with an eagerness to learn are all traits that 
a strong thinker possesses (p. 11). 
 A good critical thinker is habitually disposed to engage in, and to encourage 
others to engage in, critical judgment. They make such judgments in a wide 
range of contexts and for a wide variety of purposes. Although perhaps not 
always uppermost in mind, the rational justification for cultivating those 
affective dispositions, which characterize the paradigm critical thinker, is 
soundly grounded personal and civic value of critical thinking (p. 13). 
 Critical thinking is known to contribute to the fair-minded analysis and 
resolution of questions (p. 13). 
 Critical thinking is a powerful tool in the search for knowledge (p. 13). 
 Critical thinking can help people overcome the blind, sophistic, or irrational 
defense of intellectually defective or biased opinions (p. 13). 
 Critical thinking promotes rational autonomy, intellectual freedom and the 
objective, reasoned and evidence based investigation of a very wide range of 
personal and social issues and concerns (p. 13). 
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Characteristics of Critical Thinking Disposition 
The development of critical thinking dispositions expands the application of 
critical thinking skills beyond a narrow instructional setting. Facione (1990) reported 
those capable of incorporating critical thinking skills into their daily lives had developed 
more of an affective disposition than those who acquired the skills, yet were not 
disposed to utilize them. These critical thinking dispositions include: 
 “inquisitiveness with regard to a wide range of issues; 
 concern to become and remain generally well-informed; 
 alertness to opportunities to use critical thinking; 
 trust in the processes of reasoned inquiry; 
 self-confidence in one’s own ability to reason; 
 open-mindedness regarding divergent world views; 
 flexibility in considering alternatives and opinions; 
 understanding of the opinions of other people; 
 fair-mindedness in appraising reasoning; 
 honesty in facing one’s own biases, prejudices, stereotypes, and egocentric or 
sociocentric tendencies; 
 prudence in suspending, making, or altering judgments; and 
 willingness to reconsider and revise views where honest reflection suggests 
that change is warranted” (Facione, 1990, p. 13). 
Facione’s (1990) expert panel concluded critical thinking includes the following 
skills: (a) regulation of self, (b) ability to infer, (c) explanatory skills, (d) analyzation 
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skills, (e) appraisal, and (f) ability to translate. These skills may be applied to any 
activity, process, or procedure, yet applying these skills in the correct context demands 
extensive knowledge of the subject.  
The application of critical thinking skills aligns with Smith (2001) who stated, 
“careful evaluation, recognition and recollection of standards, and making logical 
comparisons culminate in a judging participant’s critical thinking development” (p. 25). 
Judging encourages participants to weigh positive and negative features while at the 
same time accounting for all consequences of the decisions they make. Representative 
traits of the judging process, such as unbiasedness, obligation, curiosity, deduction, 
resolution, drawing conclusions, assessing validity, and the strength of information, are 
often described when referring to critical thinking skills (Facione, 1998; Glaser, 1941; 
Dewey, 1933).  
The ability to precisely define terms, analyze information, and attain reasonable 
conclusions not only enhances problem-solving abilities, it also defines critical thinking 
skills (Sternberg and Baron, 1985). Developing critical thinking skills in students hinges 
on their achieving a mastery of knowledge. Comprehension and application of the 
information taught promotes the advancement of a student’s critical thinking skills, 
according to Pithers and Soden (2000). 
Characteristics of Critical Thinking Skills 
Countless studies have been conducted to gain information about the role various 
demographic features may play in advancing critical thought. Education level, gender, 
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age, and GPA correlational studies are prominent among the critical thinking literature 
available, yet differ much in their findings.  
Does gender impact critical thinking? A sizable portion of the literature observed 
no significant influences of gender on critical thinking (Friedel et al., 2006; Ricketts and 
Rudd, 2004; Torres & Cano, 1995). However, one study by Rudd et al. (2000) did 
observe significant differences, noting female mean scores were higher than males’. 
Students with higher GPAs were noted to have higher critical thinking scores in 
studies conducted by Giancarlo (1996) and Jenkins (1998). GPA was a factor 
influencing critical thinking scores in studies conducted by Giancarlo and Facione 
(2001), White et al. (2015), and Ricketts and Rudd (2004).   
As age and maturity increase, it might seem plausible with more experience, 
older participants would record higher critical thinking scores. However, oddly enough, 
in the majority of studies, no significant effects were found of age on critical thinking 
ability (Facione, 1990; Facione, 1991; Jenkins, 1998; Rudd et al., 2000; Ricketts and 
Rudd, 2004). 
Research showed incoming freshmen portrayed a level of critical thinking 
classified as low (Rudd et al., 2000). Supporting these studies, Cano and Martinez 
(1991) reported significant differences between senior and freshman/sophomore 
students’ scores on the Developing Cognitive Abilities Test (DCAT), yet on the 
WGCTA, no classification effect was observed. Thinking creatively, resolving problems, 
and understanding new concepts are realms of learning only reachable by approaches 
that go beyond memorizing facts (Darling-Hammond et al., 2008). According to Beyer 
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(1987), when critical thought is applied, problem solving is surpassed via the 
incorporation of both evaluation and thorough review prior to making judgment. The 
ability to implement knowledge and think critically in response to new challenges is 
skills after by employers in today’s information-saturated society (Heerwagen, 2007; 
Shann et al., 2006). Critical thinking and problem solving are often assumed 
characteristics of participants on a livestock judging team, where constant observations 
form comparisons and decisions reflective consumer demand, breeding progression, or 
structural soundness.  
Watson-Glaser™ 
In order to make improvement in critical thinking skills, we must first know 
where we stand. As higher education encourages the incorporation of critical thinking as 
proficiency among graduates, assessing where instructional efforts need to be centralized 
in order to enhance the development of critical thinking skills should be developed. 
Watson and Glaser (2010) stated their assessments are  
“designed to measure important abilities and skills involved in critical thinking. 
It has been used in organizations as a selection and development tool and in 
academic settings as a measure of gains in critical thinking resulting from 
specific coursework or instructional programs” (p. 1). 
The new RED model follows previous Watson-Glaser™ assessments in that it is written 
on the ninth grade level. The Watson-Glaser II consists of the following subtests:   
“Recognition of Assumptions remains an independent factor in the assessment 
where proposals, policies and practices can be concluded via the identification of 
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assumptions within schemes, ideas, and presentations. The lack of proof creates a 
hunger for validity which stimulates the recognition of information lapse and 
heightening of the views of controversial issues” (Watson and Glaser, 2010, p. 2-
3).  
“Evaluation of Arguments remains an independent factor in the assessment 
which includes controversial passages, which foreshadow the participant’s ability 
to think critically about such issues. Attempts to influence one’s belief or 
behavior define arguments, which are often overshadowed by emotion. 
Objectively identifying such assertions precisely aids in believability and may 
facilitate action” (Watson and Glaser, 2010, p. 2-3).   
“Drawing Conclusions is a composite of the formerly used Inference, Deduction 
and Interpretation subtests. The largest component of the WGCTA, with 16 total 
questions, is the Drawing Conclusions subtest Analysis of applicable information 
prior to action, while reviewing various hypothetical outcomes with selection of 
the most appropriate action, is the primary aim of this subtest” (Watson and 
Glaser, 2010, p. 2-3).  
 In comparison to previous versions of the assessment, enhanced interpretability 
and reliability was accomplished through organizing the Watson-Glaser™ II into the 
three subscales mentioned earlier (Watson and Glaser, 2010). Equivalency between 
Form D and E was established through a counterbalanced study using a sample of over 
200 people from various fields (Watson and Glaser, 2010). To support Mead and 
Drasgow’s (1993) study found untimed, computer-based assessments to be equivalent to 
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paper-based studies, Watson and Glaser (2010) conducted a study using computer-based 
and paper-based assessments to merit equivalency of the short form where both 
assessments were found to have equal responses.  
A participant’s score can be compared to a perfect raw score of 40, yet little can 
be inferred from such data. Pearson provided 14 normative sample groups that reflect 
converted raw scores on the Watson-Glaser™ Form A to the Watson-Glaser™ II to 
allow comparisons (Watson and Glaser, 2010). According to Ryan and Sackett, (1987) 
the Watson-Glaser™ has remained the  most popular  assessment which stretches 
internationally across the fields of  business, academics, government, and law since it 
originated in the 1930s. The WGCTA provides adequate internal consistency and test 
reliability between forms and over time, which further demonstrates face, content, 
criterion and construct validity (Watson and Glaser, 2010). In a review of the WGCTA, 
Possin (2014) challenged that although the assessment tests for a few of the vital 
components of critical thinking skills, it omits the identity of fallacies and overlooks 
abuse of definitions and analog.  
Decision Making 
Greater than 75% of potential employee applicants surveyed in one study were 
identified as being deficient in the following areas: problem solving, communication 
skills, critical thinking, and applied knowledge in real-world situations (Hart Research 
Associates, 2015). These statistics are alarming and further validate communication is a 
paramount skill for any employment path. Phelps, (1977), showed expert livestock 
judges were capable of integrating many sources of information in the formation of their 
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decisions. Further, Klein (1998) found experts learn through setting measurable goals 
while engaging in deliberate practice. Additionally, expert learners have volumes of 
observations stored in their experiences from which they can draw the best decisions. 
Collectively, these experts seek rapid, accurate feedback in order to make a diagnosis 
that will promote new vision while minimizing repeated mistakes (Klein, 1998).    
Animal evaluation competitions are complex events that use multiple judgment 
dimensions; thus, judges with at least four years of training and experience should be 
considered expert decision makers (Phelps and Shanteau, 1978). In a study of the 1975–
1976 judging team members at Kansas State, findings indicated nine to 11 pieces of 
information were used to formulate their rankings, which surpassed the number of 
informational pieces used by other experts such as physicians and lawyers (Phelps and 
Shanteau, 1978).  
Livestock evaluation competitions encourage participants to overcome their 
prejudices, develop a spirit of fairness, and seek an open mind in order to make sound 
decisions. Livestock judging participants, according to Phelps (1977), are decision 
makers of the highest order who, as they prepare to place classes, must incorporate 
information about livestock evaluation from textbook learning, experiences, and 
observations when forming a decision.  
Experiential Learning 
Dewey (1933) stated necessary and intimate relationships exist between 
education and the processes of actual experience and advised the learning value of an 
experience is only be obtained through reflection. Experiential learning is defined when 
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a student has had concrete experience, made observations, and reflects upon the 
experience in order to construct ideas and judgments of concepts can be applied to new 
experiences (Kail and Cavanaugh, 2007). According to Piaget (1954) and Piaget and 
Inhelder (1974), to facilitate learning, the active engagement of the learner is required. 
Providing high-impact learning environments where students can see teachings come to 
life in various settings, both within and outside of the classroom, confirm the value of 
extracurricular activities. 
Kolb and Kolb (2005) referred to cognition as the continuous process of 
developing knowledge and abilities from the experiences one has observed. This 
experiential learning theory was shaped and popularized by scholars including: John 
Dewey, Kurt Lewin, Jean Piaget, and many others (Kolb and Kolb, 2005). The 
experiential learning theory defines learning as “the process whereby knowledge is 
created through the transformation of experience; this knowledge results from the 
combination of grasping and transforming experience” (Kolb, 1984, p. 41).  
The experiential learning theory portrays two opposing means of gaining 
experiences—abstract concepts and concrete experience. Yet in order to transform the 
previously gained experiences, reflective observation and active experimentation must 
still occur. Yeganeh and Kolb (2009) provided four phases by which education occurs: 
observing through the experience, reflecting upon the occurrences, forming alternatives, 
and acting. When a learner has a concrete experience, this becomes the basis of 
observations and reflections, which will be integrated into abstract concepts where 
implications are actively, reviewed which springboard the development of a new 
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experience (Yeganeh and Kolb, 2009). Understanding the various ways humans learn 
shapes the path of an individual’s development, according to Kolb and Kolb (2005), who 
stressed needs for students to experiment and apply what they have learned to real-world 
settings and reflect upon those experiences. McCleod (2013) provided an illustration of 
Kolb’s learning styles and experiential learning theory, as shown in Figure 1. Promoting 
the growth of critical thinking skills and their use outside of the classroom requires 
instructors to model desired behavior in the classroom for students while rewarding 
attempts of higher order thinking (Kail and Cavanaugh, 2007). As a facilitator, one must 
be prepared for varied feedback due to each individual’s unique response to stimulus 
since various factors may influence an individual’s preferred learning style. Awareness 
of learning styles allows educational instruction to be tailored for a preferred style, 
which can enhance learning. Kolb (1999, 1984) categorized learning styles in four ways: 
“(a) diverging, or feeling and watching, (b) assimilating, or watching and thinking, (c) 
converging, or doing and thinking, and (d) accommodating, or doing and feeling” (p. 4). 
These various learning styles also influence psychological behaviors, convey perception, 
and influence interaction with and response within an environment (Keefe, 1979).  
Astin’s (1984) developmental theory of involvement implies that the more a 
student invests, the greater the involvement, the more they learn and become engaged in 
their own education. Gellin (2003) opined, the interest levels of students may be elevated 
for in-class activities, if they have been involved in various co-curricular activities. In 
terms of judging livestock, teaching, repetition, and hours of practices are required in 
order for a team to reach a common assessment of livestock; in addition, team members 
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must acquire the discipline and dedication required to deliver a persuasive, accurate, and 
logical sets of oral reasons. Training, practice, and experience all permit contestants to 
identify superior from inferior animal characteristics, yet forming the most correct 
placing of average contemporaries often poses the greatest challenges for contestant 
evaluators. Evaluators must capably identify the anatomy of the various species and 
comprehend the relationship of conformation to function for either breeding or terminal 
purposes, envision the ideal for that animal class and age, while balancing strengths and 
weaknesses to develop a system of observing while keeping the primary production 
practices in check (Landers et al., 1986).  
 
 
Figure 1. Kolb’s learning styles and experiential learning theory (McLeod, 2013).  
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Animal Science Departments 
The development of land-grant institutions through the Morrill Act of 1862 led to 
the formation of colleges of agriculture that educated the working class in agriculture 
and mechanics (Shepperd, 1922). The Wisconsin College of Agriculture was one of the 
first animal husbandry departments of its kind, and the first to offer courses in livestock 
evaluation in the United States. Assessments were exclusively visual and served as the 
primary means of establishing an animal’s worth. Because of the program’s success and 
rapid acceptance, other institutions were quick to add evaluation courses to their 
agricultural colleges. For the decade following the introduction of livestock evaluation 
curriculum, visual appraisal skills learned through these courses was the primary 
technique used to assess a live animal’s worth. Livestock judging activities continued to 
see tremendous growth until the 1960s, when departments began to shift toward lessons 
that could be applicable across various disciplines (Britt et al., 2008). Technology led to 
the development of many objective measures of livestock assessment, yet perhaps as 
impactful as any was the development of genetic estimates capable of foreshadowing 
both the individual’s performance and value of an animal’s offspring. Historically, 
breeding animal selection and mating decisions were based on a trained eye and the 
animal’s lineage: whereas today, a mere collection of hair follicles or a blood sample can 
amplify the precision and predictability of these decisions. Undoubtedly, rapid 
progression can be made within a breeding operation or industry through applying these 
new technologies, yet the demand of visual appraisal remains for the evaluation of traits 
such as: structural soundness, health, udder soundness, and disposition. Presently 
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progressive stockmen rely on a sharply trained eye used in tandem with the available 
objective tools to make decisions that meet the demands of the consumers, and each of 
the production phases. In 2016, animal science classrooms were occupied with vastly 
different students versus yesteryear. At the time of the first animal science departments 
formation, according to the 1880 census, 43% of the labor force was comprised farmers 
and ranchers; yet this diminished to less than 5% in 2005; and in 2015, merely 2% of the 
population is comprised of farm and ranch families (Bureau of Labor Statistics, 2016). 
These statistics alone are enough to reflect the demanded evolution of agricultural 
curriculum to meet the needs of a changing world. The challenges animal science 
instructors face have remained consistent over time as Taylor and Kauffman (1983) 
noted challenges for animal science instructors as: greater number of transfer students, 
students having less livestock experience, and increased proportions of female students. 
To complement these concerns, Russell (1993) postulated, agricultural students from 
urban and suburban populations often lack awareness of even basic agricultural 
practices, and this shortage of background or experience potentially jeopardizes the 
sustainability of the agricultural industry. Animal science enrollment has continued to 
increase at Iowa State, where first-year animal science students indicated their species of 
interest as companion animals, equine, and exotic animals, which is also reflective of 
students’ urban backgrounds (Sterle and Tyler, 2016). Much of the growth in the 
undergraduate animal science population is comprised of females; where some 
universities reported as many as 70% of those graduating with animal science bachelor’s 
degrees were female (Esbenshade, 2007).  
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Community Colleges 
Established in the education field in 1901, community colleges were first 
designated by the term “junior” in order to signify the first community colleges were 
viewed as precursors to attending four-year universities. In 1992, the name was changed 
from junior college to community college to reflect the fact these colleges support the 
many employment needs of their communities (Levin, 2001). Community colleges not 
only offer an open door to students of varying age, gender, and academic levels, they 
also provide opportunities to complete general education courses for transfer at 
affordable rates, while also preparing other students for the workforce through technical 
and certificate programs. Higher standards for admission and tuition hikes, have limited 
the entrance into many universities (Britt et al., 2008). This challenge has prompted 
developing incentives such as tuition reduction for low-income students and partnership 
admission programs where students attend lower-cost community colleges prior to 
transferring to a four-year university.  
Evaluation Courses 
Evaluation courses provide hands-on learning and have been part of the Animal 
Science curricula at universities since the late 1890s. As mentioned in Chapter 1, 
Professor Craig’s animal evaluation and exhibition knowledge was credited to his 
studies at Ontario Agricultural College and the University of Toronto and was further 
enriched by his interactions with premiere livestock breeders while serving as editor of 
the Canadian Live Stock Journal (Shepperd, 1922). Evaluation courses include the 
following—selection and evaluation of beef cattle, swine, sheep, goats, and horses—and 
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acquiring the skills to present accurate, clear, concise oral and written reason. Evaluation 
students’ are expected to gain a greater understanding of market animal evaluation, 
breeding animal selection and genetic evaluations of beef cattle, sheep and swine. 
Evaluation of animal form as it relates to intended production function serves as the core 
for these courses, where lecture topics may include: ideal conformation, soundness, 
breed history, various production systems, proper terminology and various techniques 
used to rank and describe a group of animals. These evaluation courses lay the 
foundation for the formation of competitive events, where animals’ form and function of 
are ranked by university team members and justified through oral reasons. 
Differentiating muscle from fat in meat animal classes poses a great challenge for 
evaluators, while understanding how to combine phenotypic traits with performance data 
and how each component relates to a specific production environment poses a challenge 
that requires a thorough knowledge base (Eversole, 1990). Through applying 
information gained through an evaluation course, students become proficient in ranking 
classes of four animals followed by constructing an oral defense of their observations 
(McCann and McCann, 1992). Animal genetics and technology have progressed rapidly 
over the last century, yet the need for livestock evaluation training still exists today. 
Beyond developing one’s evaluation capabilities, the benefits of participation on a 
collegiate judging team go beyond evaluating four head of livestock. Problem solving 
and industry awareness are skills valued by agricultural employers (Berg, 2002; Field et 
al., 1998). Providing active learning through internships, judging programs and hands-on 
laboratories positively influence student learning (McCann and McCann, 1992; Taylor, 
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1990). Kuh (2008) reported activities held outside the classroom-heightened curiosity 
and provided challenges that developed employer sought after skills such as, 
communication and teamwork. 
Collegiate Livestock Judging Competitions 
According to Willham (2008), several other institutions quickly joined 
Wisconsin and Minnesota after soon realizing the value of livestock evaluation courses, 
which led to the first intercollegiate livestock judging contest held in 1898 in Omaha, 
Nebraska. Subsequently, the Union Stock Yard and Transit Company of Chicago hosted 
the first International Livestock Exposition in 1900 (Shepperd, 1922). The national 
competition has been held since 1900, excluding six years, 1914–1915 (due to a disease 
outbreak) and 1942–1945 (due to World War II) (North American International 
Livestock Exposition, 2015). In 1976,  following the closing of the International Live 
Stock Exposition in Chicago in 1975 , the National Collegiate Judging Contest was 
relocated to Louisville, Kentucky, to be held in conjunction with the NAILE (North 
American International Livestock Exposition, 2015). In addition to the national contest, 
additional intercollegiate livestock judging competitions are held annually across the 
country. A typical collegiate contest will consist of 12 classes of four animals. 
Participants will be given up to 15 minutes to evaluate and note the differences of the 
four animals. At the conclusion of analyzing and ranking the various classes of livestock, 
participants will then prepare for 15-20 minutes for their two-minute extemporaneous 
justification of their ranking of classes before a contest official, who will score their 
justification. Collectively, placing scores and oral reasons are tabulated in order to 
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account for recognition of individual and team performance. Today, 4-H and FFA 
livestock judging participants may earn scholarships to continue their judging careers at 
a community college prior to transferring to a four-year university, while others who 
enroll in a four-year university as freshmen may compete on wool and meat judging 
teams before joining the livestock judging team as juniors. According to Field et al. 
(1998), evaluation team participation is a valuable extracurricular activity at community 
colleges and four-year universities offering agricultural degrees. In contrast to athletic 
competitions, livestock evaluation relies primarily on cognitive skills with minimal 
physical demands. Not only are students trained to recognize differences in structural 
conformation, fat deposition and product potential product of animals, but then speaking 
publically about the rationale they used to make decisions builds confidence and 
character within participants (Rusk and Culp, 2007). Rusk and Culp (2007) opined 
participation in  judging contests can enhance self-esteem and build character while 
developing leadership potential, which is a basic long-term goal of the activity. Nash and 
Sant (2005) reported preparation and participation in judging activities invoke critical 
assessments of livestock and equine as a technique for industry progress. Findings by 
Field et al. (1998) reiterated this fact, and concluded, “sponsorship of judging activities 
is deserved due to the participants enhanced skills in communication, decision making 
and enhancing industry awareness” (p. 29). According to Cavinder et al. (2011), students 
prepare for competition via gaining industry knowledge that applies to livestock 
selection and production. In the same study, continuance of judging and evaluation 
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programs was advocated through the favorable responses of competitors when asked if 
their judging experiences supplied the essential skills their current positions demanded.  
According to Smith (2001)  the primary importance of participation on a judging 
team does not lie in the visual ability to rank four hogs or in the ability to grade and price 
a fleece or carcass; instead, the value of participation comes through developing a 
thought process enables decisions to be made. Although the ability to discuss and 
describe the products of agriculture is valuable for those who choose that career path, 
other intangible, more general benefits such as thinking critically, leadership, making 
logical comparisons, making independent decisions, problem solving, and 
communication skills were also gained through judging team participation (Smith, 
2001). Several studies Cavinder et al. (2011), Nash and Sant (2005) and Rusk et al. 
(2002) examined various animal evaluation programs where former team members 
credited judging teams for their personal skill development. Moreover, Houghton (1967) 
witnessed this personal growth through students’ dedication and commitment to practice 
as one of the most satisfying experiences of coaching teams. Cavinder et al. (2011) 
noted, within 317 surveys of former judging team members, 13.56% of the participants 
reported both public speaking and decision making as the most useful life skills they 
improved through judging participation. Cavinder et al. (2011) reported clear and 
credible data exist that evaluation team involvement creates opportunities for developing 
life skills and critical thinking skills potentially make team members more marketable to 
employers and enhances their ability to deal with all forms of relationships. McCann and 
McCann (1992) opined developing leadership, character, knowledge, and 
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communication skills ultimately would enrich the marketability of university graduates. 
Within the same work, McCann and McCann (1992) also stated many critics questioned 
the value of training a livestock judging team, as technological advancements were much 
more accurate in relation to visually ranking animals. In contrast, other studies reported 
participation in livestock judging and other similar extracurricular activities were noted 
to  improve life skills helped  prepare members for career success (Anderson and Karr-
Lilienthal, 2011; Cavinder et al., 2011; Miller et al., 2011; Ewing et al., 2009; Nash and 
Sant, 2005; Rusk et al., 2002; Layfield et al., 2000; McCann and McCann, 1992; 
Birkenholz and Schumacher, 1994; Potter and Mulroy, 1994; Love and Yoder, 1989; 
Smith, 1989). 
Characteristics of Judging Team Members 
A livestock evaluation team is comprised of a diverse population who represent 
various regions, backgrounds, and levels of experience. Coffey, (1930), declared 
decision-making skills of a student trained in livestock evaluation are developed through 
mastering information, making keen observations, weighing the positives, and negatives 
of those observations, and ultimately expressing a conviction with confidence. Coffey 
(1930) also identified weighing features, both positive and negative, as the greatest 
challenge in coaching, which could be accomplished only after a student has mastered 
the basic principles of selection. In 1937, Kays posited, in order for a correct judgment 
to be made, one must understand what constitutes excellence in each species. Poor 
performance in livestock evaluation competitions reflects unsystematic, incomplete, and 
inaccurate observations. In regards to a judging competition, if team members do not 
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share a common vision of the ideal type, it is almost impossible to get the team to place 
uniformly (Kays, 1937). For three academic years, McCann et al. (1989) studied the 
personalities of evaluation course participants who elected to judge (n=28) on the 
competitive team versus those who elected not to judge (n=47) using the Myers-Briggs 
Type Indicator (MBTI) and found intellect and previous involvement with livestock 
were important factors for successful judging students. Judging team participants 
definitively scored higher for the sensing and thinking traits than non-judger classmates. 
Moreover, judging team members relied on their senses and logic to evaluate, resulting 
in predictable alignments of judging classes. Meyers et al. (2015) studied the application 
of psychological indices as forecasters of performance and found highly competitive 
participants showed significantly less tension, depression, and confusion and showed 
greater skill in controlling anxiety and maintaining concentration. According to Phelps 
and Shanteau (1978) mastery of livestock judging requires a high degree of intelligence 
to process and strategize for successful judging outings. Although Meyers et al (2015) 
noted increased female participation in judging activities, males recorded greater 
psychological skills for anxiety management, confidence and motivation. Cavinder et al. 
(2011) also reported judging team members gained self-assertiveness, anxiety control, 
respect of other’s opinions, communication skills, patience, and social confidence all 
while developing skills in hard work and dedication toward a common goal. In the same 
study, participation in judging activities were advocated by favorable responses when 
asked if their judging experiences supplied the essential skills their current positions 
demanded (Cavinder et al., 2011).   
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4-H and FFA Livestock Judging Competitions 
Youth livestock judging competitions can also traced to the early 1900s, when 
youth organizations were founded to develop leadership and foster the development of 
curiosity, decision-making, responsibility, and communication through experiences. 
Livestock judging contests for high school students were held prior to the formation of 
the FFA, which was created by the Smith-Hughes Act of 1917. According to Tenney 
(1977), Alabama and Virginia pioneered the inaugural statewide contest in 1919, while 
the 1925 National Dairy Show held in Indianapolis, Indiana, was the beginning of 
national judging contests for secondary agriculture students (Rayfield et al., 2007). 
Additional judging contests sponsored by the National Congress of Vocational 
Agriculture Students were sponsored from 1926–1936, and although contests were held 
alongside the National FFA Convention, judging contents were not included in the FFA 
program prior to 1947 (Rayfield et al., 2009, Tenney, 1977).  
Mirroring the National FFA Organization, the National 4-H Council also offers 
youth a variety of leadership and life skill building activities in which they may 
participate and compete (National 4-H Organization, 2015). In 1914, the passing of the 
Smith-Lever Act established the Cooperative Extension Service, which led to county 
agents and local leaders organizing 4-H clubs (National 4-H Council, 2015). In 1920, the 
first national 4-H livestock judging contest was organized and held in Atlanta, Georgia, 
where the winning team from Texas earned the right to represent the United States 
against a team of English boys in London (National 4-H Council, 2015). The National 4-
H Livestock Judging Contest was held in conjunction with the International Livestock 
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Exposition held each year in Chicago until 1974, when the contest began being held in 
conjunction with the NAILE in Louisville, Kentucky, as it is still today. Similar to the 
results of collegiate livestock judging member personality studies, in a study of the 
National FFA Livestock CDE participants, Rayfield et al. (2009) found FFA members 
with competitiveness and being coachable were favorable traits for recruitment on their 
chapter’s team. Yet, Herren (1984) found the experience level of the coach, origin of the 
team, and the manner teams are selected to have the greatest impact on training 
successful teams. Rusk and Culp (2007) pointed out while livestock judging programs 
teach youth to evaluate cattle, sheep, hogs, and horses, the greatest leadership 
development components are the character and self-confidence built through making 
decisions and organizing reasons.  
Literature Summary 
Ultimately, producing marketable graduates who possess the necessary skills to 
become a productive member of society is the goal of education. Increasing content 
knowledge, as well as skills is a partnership shared by student and instructor where the 
knowledge groundwork is developed. Yet multiple sources express desire for skills in 
their prospective employees that cannot be attained in a classroom. In this review, the 
conceptual framework of the study has been outlined, along with a brief overview of 
critical thinking, decision making and experiential learning. In order to explore the 
influence of critical thinking skill development via livestock judging participation, 
knowing the origins of studies in animal husbandry, evaluation courses, and collegiate 
livestock judging competitions and youth organizations create a vision of the co-
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curricular activity. Collectively, this review outlined much of the vocabulary and 
background needed to assess and describe the role livestock evaluation plays in 
developing critical thinking skills of participants at the community college and 
university levels.    
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CHAPTER III  
METHODOLOGY 
 
Research Design and Methods 
 The purpose of this study was to assess if participation on a collegiate livestock 
evaluation team influenced the critical thinking skills of community college and 
university participants. This study’s research aims included:  
1. Assess the critical thinking level of collegiate livestock evaluation team 
members. 
2. Define demographic variables of survey participants. 
3. Determine if demographic variables influence critical thinking skills of 
collegiate livestock evaluators. 
4. Determine if gender influences the level of critical thinking skills of 
collegiate livestock evaluators. 
5. Determine if critical thinking skills vary among community college and 
university livestock evaluators. If so, at what level are the most critical 
thinking skills produced? 
This study was a descriptive-correlational study recorded the critical thinking 
levels and various demographic backgrounds of collegiate livestock evaluators. 
According to Fraenkel et al. (2012), relationship descriptions between two or more 
quantitative variables can be achieved via a correlational design. This descriptive study 
examined the influence of participation on a collegiate livestock evaluation team on 
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critical thinking skills of participants at the community college and university levels. 
One hundred collegiate livestock evaluators from two community colleges and two 
universities were selected to participate in this study. 
Population and Sample 
The generalizable population included livestock evaluators from the community 
college and university levels who have completed the WGCTA. Given the necessity of 
the sample size for this study, a purposive, nonrandom sample was used to select 
participants from community colleges and universities. This study identified members of 
collegiate livestock evaluation teams who were willing to discuss their livestock judging 
experiences and involvement in this extracurricular activity. According to Erlandson et 
al. (1993), random sampling is unnecessary to fulfill the researcher’s objective when 
conducting naturalistic research intended to explore various features and developments, 
such as what this study involved. Although 100 collegiate livestock evaluators from four 
institutions were invited to participate in this study, only 84 participants completed the 
survey, resulting in an 84% response rate. This study aimed to describe existing 
differences between demographic and descriptive attributes of collegiate livestock 
evaluators with regard to critical thinking ability.  
Instrumentation 
Participants completed an online demographic questionnaire developed by the 
researcher in order to identify background similarities to permit group comparatives. 
Gender, classification, GPA, state graduated from high school, judging performances 
and previous judging experience were recorded through this instrument. Each 
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demographic characteristic was self-reported by the participant, and therefore may be 
subjective. 
The collegiate livestock evaluators’ critical thinking skills scores were collected 
via the online WGCTA. Reliability of the WGCTA has been established through a test-
retest reliability of .89 and Cronbach’s alpha of .81 (Watson and Glaser, 2010). 
Computerized and paper versions without time restraints have been found to be 
equivalent through studies conducted by Mead and Drasgow (1993). Not only were 
correlation coefficients for raw scores reported at .86 for paper-based and .88 for 
computer-based instruments, but these correlation results were mirrored in test-retest 
studies in a 2005 study conducted by Pearson (Watson and Glaser, 2006). The 
instrument used to assess the livestock evaluators’ critical thinking skill level was 
comprised of three subtests: Recognize Assumptions, Evaluate Arguments, and Draw 
Conclusions.  
Critical thinking scores of collegiate livestock evaluation team members were 
compared to the 3–4 years of college norm group. The WGCTA provided quantitative 
information, permitting correlational scoring between the sample groups and their 
various levels of participation. Credibility to make comparisons of the evaluators’ scores 
and national averages was established by Watson and Glaser (2010).  
 Data Collection and Analysis 
Six collegiate livestock evaluation team coaches were initially contacted via 
email and by phone in order to seek their assistance in coordinating this study by 
providing email addresses of candidates who had participated in at least one collegiate 
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livestock judging competition. Four livestock evaluation coaches agreed to assist in 
recruiting and facilitating the instrument. Each coach completed training via PowerPoint 
presentation provided by the protocol director of the Texas A&M University 
Institutional Review Board. Each coach held an informational meeting where the 
recruitment script was read to each candidate. Then, prospective participants received an 
informational sheet about the project, and each participant signed a consent form 
confirming their willingness to participate and validating their age as being 18 years or 
older that was returned to the investigator. Once willingness to participate was 
determined, the test proctor’s script was emailed to the livestock evaluation coach, and 
candidates were instructed if at any time they chose not to participate in the study, they 
could log out and terminate their participation. Pearson Education Inc., author of the 
Watson-Glaser™ Critical Thinking Appraisal, administered the online survey to each 
candidate via the email addresses provided on the returned consent form. Upon log in, 
participants completed a demographic questionnaire designed by the researcher was built 
into the introduction of the WGCTA to identify peers with similar demographic 
backgrounds so comparison groups could be made. Per Dillman et al.’s (2008) tailored 
design, electronic reminders were sent at Week 3 to the facilitators requesting 
participants complete the assessment. 
At the study’s completion, Pearson Education Inc. provided the researcher with a 
Microsoft Excel spreadsheet that included each individual’s coded response to the 
demographic information, raw scores, and percentile rank within the 3–4 years of 
college norm group. Data analysis was conducted using the Statistical Package for Social 
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Sciences (SPSS) for Windows 2013, Version 22.0. Frequencies, percentages, means, and 
standard deviations were used to summarize data and illustrate each study objective. 
Relationships between various demographics and participant scores on the WGCTA 
were analyzed by a Pearson product-moment correlation. Each characteristic was self-
reported by the participant. To ensure confidentiality, assessment scores and 
demographic responses will be stored online in a password-protected spreadsheet for 
three years following the completion of the study on the researcher’s computer in the 
Agriculture and Life Sciences building at Texas A&M University in College Station. 
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CHAPTER IV 
RESULTS 
 
The purpose of this study was to assess the influence that participation on a 
collegiate livestock evaluation team has on the development of critical thinking skills. 
Eighty-four collegiate livestock evaluators completed the instrument and provided 
demographic information, resulting in an 84% response rate. Descriptive and 
correlational statistics were calculated and used to report the finding of this study’s 
objectives.  
Objective 1: Collegiate Livestock Evaluation Members’ Critical Thinking Scores 
The primary objective of this study was to assess the critical thinking level of 
collegiate livestock evaluation team members. To meet this objective, each participant 
completed the online version of the WGCTA, which recorded each student evaluator’s 
critical thinking score. Table 1 provides mean scores for all collegiate livestock 
evaluators who completed the WGCTA. A mean score was calculated for the three 
subtests of the WGCTA, with perfect scores of 12 possible for the Recognize 
Assumptions and the Evaluate Arguments subtests, plus a perfect score of 16 on the 
Draw Conclusions subtest, culminating in a perfect score of 40 on the WGCTA. The 
mean score for all evaluators was (M = 20.92, SD = 4.65), which positions them within 
the 22nd percentile of students who have attended 3–4 years of college (Watson and 
Glaser, 2014). In this study, overall mean scores ranged from (14-28) for community 
college participants and from (14-31) for university participants. Evaluators recorded the 
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highest score on the Evaluate Arguments subtest with a mean score of (M = 7.80, SD = 
2.07) while they scored the lowest mean score (M = 6.38, SD=2.67) was recorded on the 
Recognize Assumptions subtest. 
 
Table 1 
Descriptive Statistics for Livestock Evaluation Team Members’ Scores on the Watson-
Glaser II™ Critical Thinking Appraisal (n=84) 
WGCTA Total and Subtests M PS SD 
Recognize Assumptions Subtest Score 6.38 12 2.67 
Evaluate Arguments Subtest Score 7.80 12 2.07 
Draw Conclusions Subtest Score 6.74 16 2.42 
WGCTA Total Raw Score 20.92 40 4.65 
Note: WGCTA=Watson-Glaser II™ Critical Thinking Appraisal; PS=Perfect Score.   
 
 
Objective 2: Evaluator Demographics 
The second objective of this study was to define demographic variables of survey 
participants. This objective was met by comparing the evaluators’ responses in the 
demographic survey. In completing the demographic survey, participants indicated their 
gender, classification, GPA, perceived strongest contest area, perceived weakest contest 
area, total number of contests they had competed in, and their individual performance. 
Table 2 reports the frequencies and percentages of the collegiate evaluators’ responses to 
the demographic survey. The participants in this survey were 61.90% male and 38.10% 
female, while 36.90% of the participants classified themselves as juniors and 3.57% of 
the study participants were classified as graduate students. The GPA responses were 
categorized into five subtests, illustrated in Table 2, where 46.43% of participants 
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reported a GPA of 3.50 or higher, 42.86% reported a GPA between 3.00–3.49, 9.52% 
reported a GPA between 2.50–2.99, and 1.19% of participants reported a current GPA of 
2.00–2.49.  
Participants identified which area within a collegiate livestock evaluation 
competition they perceived as being their strongest, as well as which one they perceived 
as being their weakest. Of the collegiate livestock evaluators who completed the 
WGCTA, 46.43% perceived evaluation of beef cattle as their strongest area within a 
collegiate livestock evaluation competition, while 5.95% of this study’s population 
perceived evaluating goats as their strongest area. In the category of perceived contest 
weakness, 30.95% of this study’s participants perceived evaluating sheep as their 
weakness within a collegiate livestock evaluation competition, while 8.33% of the 
participants perceived evaluating goats as their weakest area.  
Collegiate evaluators who completed the WGCTA also reported the total number 
of collegiate livestock evaluation competitions in which each participant had competed. 
It should be noted, in order to be eligible for this study, participants must have competed 
in at least one collegiate livestock evaluation competition. In Table 3, individual 
responses were collected in increments of five competitions, where f = 18, or  21.42% of 
the evaluators who completed the WGCTA reported having competed in less than five 
collegiate livestock evaluation competitions, while 4.76% of this study’s participants had 
competed in more than 30 collegiate livestock evaluation competitions throughout their 
collegiate career. 
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Table 2 
Demographic Information of Collegiate Livestock Evaluators Who Completed the 
Watson-Glaser II™ Critical Thinking Appraisal (n=84) 
Evaluator Demographic Response f % 
Gender:   
Female 32 38.10 
Male 52 61.90 
Classification:   
Freshman 25 29.76 
Sophomore 15 17.86 
Junior 31 36.90 
Senior 10 11.90 
Graduate 3 3.57 
Grade Point Average:   
2.00–2.49 1 1.19 
2.50–2.99 8 9.52 
3.00–3.49 36 42.86 
3.50–above 39 46.43 
Perceived Strongest Contest Area:   
Cattle 39 46.43 
Sheep 15 17.86 
Swine 19 22.62 
Goats 5 5.95 
Oral Reasons 6 7.14 
Perceived Weakest Contest Area:   
Cattle 16 19.05 
Sheep 26 30.95 
Swine 23 27.38 
Goats 7 8.33 
Oral Reasons 12 14.29 
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Table 3 
Number of Competitions of Collegiate Livestock Evaluators Who Completed the Watson-
Glaser II™ Critical Thinking Appraisal (n=84) 
Number of Collegiate Competitions f % 
1–5 Competitions 18 21.42 
6–10 Competitions 16 19.05 
11–15 Competitions 12 14.29 
16–20 Competitions 17 20.24 
21–25 Competitions 12 14.29 
26–30 Competitions 5 5.95 
31–35 Competitions 4 4.76 
 
 
 
Evaluators who completed the WGCTA also reported the number of times they 
individually finished in the Top 10 in oral reasons and the number of times they finished 
in the Top 10 overall in a collegiate livestock evaluation competition, as illustrated in 
Table 4. Within the oral reasons category, 48.81% of participants reported having zero 
finishes in the Top 10, while 2.38% of those surveyed reported finishing in the Top 10 in 
oral reasons 21-25 times. Thirty-eight study participants reported finishing in the Top 10 
overall 1–5 times, while six participants reported individually finishing in the Top 10 
more than 10 times. 
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Table 4 
Contest Performances of Collegiate Livestock Evaluators Who Completed the Watson-
Glaser II™ Critical Thinking Appraisal (n=84) 
Contest Performance f % 
Finishes in the Top 10 in Oral Reasons:   
0 Finishes 41 48.81 
1–5 Finishes 29 34.52 
6–10 Finishes 9 10.71 
11–15 Finishes 2 2.38 
16–20 Finishes 1 1.19 
21–25 Finishes 2 2.38 
Finishes in the Top 10 Overall:   
0 Finishes 30 35.71 
1–5 Finishes 38 45.24 
6–10 Finishes 10 11.90 
11–15 Finishes 3 3.57 
16–20 Finishes 3 3.57 
21–25 Finishes 0 0.0 
 
 
 
The level that each respondent had participated at a collegiate livestock 
evaluation competition was self-reported within the demographic questionnaire. In 
response to the question, “I have competed in a collegiate livestock judging contest as a 
freshman representing a community college,” 88% of the study participants responded 
“Yes”, while 66.67% responded “Yes” to having competed in a collegiate livestock 
judging contest as a sophomore representing a community college as sophomores, and 
52.38% responded “Yes” to the question “I have competed in a collegiate livestock 
judging contest representing a senior college. These percentages illustrate a climbing 
number of judging participants electing to initiate their judging career at a community 
college. Table 5 reports the frequency and percentages of study participants who have 
competed at each level.  
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Table 5 
Levels Competed of Collegiate Livestock Evaluators Who Completed the Watson-Glaser 
II™ Critical Thinking Appraisal (n=84) 
Level of Competition f % 
Competed as a Freshman:   
No 10 11.90 
Yes 74 88.09 
Competed as a Sophomore:   
No 28 33.33 
Yes 56 66.67 
Competed in Senior College:   
No 40 47.62 
Yes 44 52.38 
 
 
 
Of the collegiate livestock evaluators who completed the WGCTA, 70.24% 
reported at least one year of 4-H participation prior to their collegiate career, while 
79.77% reported at least one year of participation in FFA. Zero years of 4-H 
participation were reported by 29.76% of this study’s participants, while 20.23% of the 
evaluators in this study reported zero years of FFA participation. Table 6 outlines the 
years of experience in both youth organizations. 
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Table 6 
Youth Experience of Collegiate Livestock Evaluators Who Completed the Watson-Glaser 
II™ Critical Thinking Appraisal (n=84) 
Youth Experience f % 
Years in 4-H:   
0 years 25 29.76 
1 year 6 7.14 
2 years 8 9.52 
3 years 2 2.38 
4 years 12 14.29 
5 years 2 2.38 
6 years 5 5.95 
7 years 4 4.76 
8 years 5 5.95 
9 years 7 8.33 
10 years 7 8.33 
11 years 1 1.19 
Years in FFA:   
0 years 17 20.23 
1 year 8 9.52 
2 years 7 8.33 
3 years 8 9.52 
4 years 33 39.29 
5 years 6 8.45 
6 years 3 3.57 
7 years 0 0 
8 years 1 1.19 
9 years 0 0 
10 years 1 1.19 
 
 
 
Study participants provided the state from which they graduated high school; this 
information is provided in Table 7. In this study, participants reported 21 different states 
with the greatest representation of collegiate livestock evaluators from Texas, 
Oklahoma, and California respectively. 
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Table 7 
State from which Collegiate Livestock Evaluators Who Completed the Watson-Glaser 
II™ Critical Thinking Appraisal Graduated High School (n=84) 
State Graduated From f % 
AL 1 1.19 
AZ 1 1.19 
CA 7 8.33 
CO 1 1.19 
GA 6 7.14 
IN 2 2.38 
KS 1 1.19 
KY 1 1.19 
LA 1 1.19 
MD 2 2.38 
MN 1 1.19 
MO 5 5.95 
MS 1 1.19 
NV 1 1.19 
OH 2 2.38 
OK 12 14.29 
OR 1 1.19 
TX 35 41.68 
VA 1 1.19 
WA 1 1.19 
WV 1 1.19 
 
 
 
Objective 3: Demographic Impact on Critical Thinking Skills   
The third objective of this study was to investigate if any demographic variable, 
such as previous youth experience, influenced the critical thinking scores of collegiate 
livestock evaluators who completed the WGCTA. When divided by years of 4-H 
participation, the lowest mean WGCTA score (M = 18.63, SD = 3.50) was recorded by 
eight evaluators who reported two years of membership. Of the years with multiple 
respondents, the five years of 4-H membership recorded the highest mean WGCTA 
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score at (M = 26.0, SD = 2.83). Thirty-three participants reported four years of FFA 
participation and recorded a WGCTA mean of (M = 20.15, SD = 4.35), while the highest 
WGCTA mean group was recorded by those with one year of FFA membership. 
WGCTA means were recorded by each year of participation in 4-H and FFA in Table 8 
and Table 9.  
 
Table 8 
Mean Critical Thinking Scores by Years of 4-H Participation of Collegiate Livestock 
Evaluators Who Completed the Watson- Glaser II™ Critical Thinking Appraisal (n=84) 
Years of 4-H n M SD 
0 years 25 21.92 4.85 
1 year 6 22.67 6.28 
2 years 8 18.63 3.50 
3 years 2 21.50 6.37 
4 years 12 20.25 4.54 
5 years 2 26.00 2.83 
6 years 5 20.40 5.13 
7 years 4 21.25 5.74 
8 years 5 19.20 5.81 
9 years 7 18.71 3.50 
10 years 7 20.71 2.14 
11 years 1 27.00 0 
Total 84 20.92 4.65 
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Table 9 
Mean Critical Thinking Scores by Years of FFA Participation of Collegiate Livestock 
Evaluators Who Completed the Watson-Glaser II™ Critical Thinking Appraisal (n=84) 
Years of FFA n M SD 
0 years 17 20.35 5.17 
1 year 8 23.63 3.85 
2 years 7 19.43 4.89 
3 years 8 22.63 3.25 
4 years 33 20.15 4.35 
5 years 6 22.00 6.39 
6 years 3 20.00 6.08 
7 years 0 0 0 
8 years 1 22.00 0 
9 years 0 0 0 
10 years 1 26.00 0 
Total 84 20.92 4.65 
 
 
A Pearson product-moment correlation coefficient was computed to assess the 
relationship between each of the various demographic variables. There was a positive 
correlation between Top 10 Individual finishes and the number of Top 10 finished in 
oral reasons, r = 0.84, n = 84, p < .0001. Additionally, a positive correlation was 
discovered between Top 10 Reasons finishes and the number of contest attended, r = 
0.66, n = 84, p < .0001. The final was a positive correlation between Top 10 Individual 
finished and the number of contest attended, r = 0.59, n = 84, p < .0001. Increases in the 
total number of contest attended and top 10 finishes in reasons and Top 10 finishes 
individually. Correlations between the various demographic features are provided in 
Table 10.  
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Table 10 
Pairwise Correlations by Demographic Variable of Collegiate Livestock Evaluators 
Who Completed the Watson-Glaser II™ Critical Thinking Appraisal (n=84) 
Variable By Variable n R p-value 
Top 10 Reasons # Contests  84 0.59 <.0001* 
Top 10 Individuals # Contests  84 0.66 <.0001* 
Top 10 Individuals Top 10 Reasons 84 0.84 <.0001* 
4-H  # Contests  84  -0.01 0.92 
4-H  Top 10 Reasons 84  -0.04 0.70 
4-H  Top 10 Individuals 84 0.09 0.37 
FFA  # Contests  84 0.05 0.62 
FFA  Top 10 Reasons 84 0.07 0.50 
FFA  Top 10 Individuals 84  -0.05 0.59 
FFA  4-H  84  -0.07 0.47 
WGCTA Raw Score # Contests  84 0.05 0.60 
WGCTA Raw Score Top 10 Reasons 84 0.06 0.55 
WGCTA Raw Score Top 10 Individuals 84 0.04 0.70 
WGCTA Raw Score 4-H  84  -0.14 0.18 
WGCTA Raw Score FFA  84 0.02 0.85 
 
 
 
A Pearson product moment correlation was calculated for each variable in 
Table 10. Participants were grouped into four GPA categories. One participant reported 
being in the 2.0–2.5 category, eight reported being in the 2.50–2.99 category, 36 were in 
the 3.0–3.49 group, and 39 were in the 3.50 and greater category. The single respondent 
with a GPA between 2.00-2.49 was combined to create a new group, 2.0–2.99, to allow 
for a comparison of WGCTA scores by GPA. Table 11 shows those evaluators who took 
the WGCTA for this study; those with a GPA of 3.0–3.49 recorded the highest mean 
score (M = 21.47, SD = 4.99), followed by the 3.5 and greater group (M = 20.85, SD = 
4.39) and the less than 2.9 group (M = 19.00, SD = 1.42). 
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Table 11  
GPA by Raw Score of Collegiate Livestock Evaluators Who Completed the Watson-
Glaser II™ Critical Thinking Appraisal (n=84) 
Level n M SD SEM 
2.50–2.99 9 19.00 4.27 1.42 
3.00–3.49 36 21.47 4.98 0.83 
3.50–above 39 20.84 4.38 0.70 
 
 
 
Objective 4: Gender Differences in Relation to Critical Thinking Skills 
The fourth objective was to determine the difference in critical thinking scores 
between male and female collegiate livestock evaluators who completed the WGCTA. 
Participants were asked to identify their gender on the demographic survey, and 
responses were correlated to their score on the WGCTA. As shown in Table 12, males’ 
WGCTA (M = 21.13, SD = 4.90) average score was higher than females’ (M = 20.56, 
SD = 4.25) average score, although a difference of (0.57) was recorded, a t-test 
concluded there was no statistical difference between the total raw critical thinking score 
across gender.  
 
Table 12 
Mean Raw Critical Thinking Scores by Gender of Collegiate Livestock Evaluators Who 
Completed the Watson-Glaser II™ Critical Thinking Appraisal (n=84) 
Gender n M SD p-value 
Female 32 20.56 4.25  
Male 52 21.13 4.90  
Difference  0.57  0.57 
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 The WGCTA scores for 32 females and 52 males were compared across the 
instrument’s three subtests and the findings are reported in Table 13. On the Recognize 
Assumptions subtest, males (M = 6.40, SD = 2.72) scored higher than females (M = 
6.34, SD = 2.62). The Draw Conclusions subtests recorded higher males Critical 
thinking scores (M = 7.08, SD = 2.59) in comparison to females (M = 6.22, SD = 2.04). 
Female participants (M = 8.0, SD = 1.93) recorded higher Evaluating Arguments subtest 
scores than males (M = 7.67, SD = 2.16). Although differences were computed, none 
were found to be statistically significant.  
 
Table 13 
Differences in Mean Raw Critical Thinking Scores of Gender by Subtest of Collegiate 
Livestock Evaluators Who Completed the Watson-Glaser II™ Critical Thinking 
Appraisal (n=84) 
WGCTA Subtests n M SD p-value 
Recognize Assumptions     
Female 32 6.34 2.62  
Male 52 6.40 2.72  
Difference  -0.06  0.92 
Evaluate Arguments     
Female 32 8.00 1.93  
Male 52 7.67 2.16  
Difference  0.33  0.49 
Draw Conclusions     
Female 32 6.22 2.04  
Male 52 7.08 2.59  
Difference  -0.84  0.12 
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Objective 5: Critical Thinking Skills Variance among Community College and 
University Evaluators and the Level Where the Most Critical Thinking Skills Were 
Produced 
Objective 5 was to determine any differences in critical thinking scores among 
the various levels of collegiate competition. Graduate students recorded the highest 
critical thinking scores, yet the size of this sample group was too small to run inferential 
statistics. However, participants classified as seniors reported the highest mean score at 
(M = 22.4, SD = 5.08), followed by juniors at (M = 21.94, SD = 5.05), freshmen at (M = 
19.40, SD = 3.44), and sophomores had the lowest mean score at (M = 19.13, SD = 
3.76). Table 14 shows the mean WGCTA score for each classification group. 
Statistically significant differences were noted between graduate and sophomore 
students (p = 0.0058), graduate and freshman participants (p = 0.0058), junior and 
sophomore participants (p = 0.0457) and junior and freshmen participants (p = 0.0347). 
 
Table 14 
Mean Critical Thinking Scores across Each Classification of Collegiate Livestock 
Evaluators Who Completed the Watson-Glaser II™ Critical Thinking Appraisal (n=84) 
Classification n M SD 
Freshman 25 19.40 3.44 
Sophomore 15 19.13 3.76 
Junior 31 21.94 5.05 
Senior 10 22.40 5.08 
Graduate 3 27.00 4.58 
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Table 15 
Comparisons of Mean Critical Thinking Scores by Classifications of Collegiate 
Livestock Evaluators Who Completed the Watson-Glaser II™ Critical Thinking 
Appraisal (n=84) 
Level  Level Difference SE p-value 
Graduate Sophomore 7.87 2.78 0.0058 
Graduate Freshman 7.60 2.68 0.0058 
Graduate Junior 5.06 2.65 0.06 
Graduate Senior 4.60 2.89 0.12 
Senior Sophomore 3.27 1.79 0.07 
Senior Freshman 3.00 1.64 0.07 
Junior Sophomore 2.80 1.38 0.0457 
Junior Freshman 2.54 1.18 0.0347 
Senior Junior 0.46 1.60 0.77 
Freshman Sophomore 0.27 1.43 0.85 
 
 
 
The second component of Objective 5 was to describe any differences in critical 
thinking scores that may exist among the various levels of collegiate competition. 
Additionally, the measure of central tendency for community college participants was 
(M = 19.30 SD = 3.52), and university participants tabulated (M = 22.39, SD = 5.08) 
with a p = 0.0019. This finding identifies that a statistically significant difference exists 
in the WGCTA scores between community college, and university collegiate livestock 
evaluators. Table 16 provides the institutional means and suggests critical thinking skills 
can evolve over time and experience.   
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Table 16 
Comparison of Mean Raw Critical Thinking Scores of Community College to University 
Collegiate Livestock Evaluators Who Completed the Watson-Glaser II™ Critical 
Thinking Appraisal (n=84) 
Level of Competition n M SD p-value 
Community College 40 19.30 3.51  
University 44 22.39 5.08  
    0.0019 
 
 
 
Of the 44 university participants, 36 were transfer students who had a mean 
WGCTA score of (M = 22.61, SD = 5.74), while eight non-transfer university 
participants had a mean raw score (M = 23.25, SD = 5.70) on the WGCTA. The size of 
this sample group was too small to run inferential statistic, yet the mean scores are 
displayed in Table 17.  
 
Table 17 
Mean Critical Thinking Scores of Transfer versus Non-Transfer Collegiate Livestock 
Evaluators Who Completed the Watson-Glaser II™ Critical Thinking Appraisal (n=44) 
Transfer Status n M SD 
Transfer 36 22.61 5.74 
Non-Transfer 8 23.25 5.70 
 
 
 
According to the WGCTA, the mean raw score of (M=20.92) positions the 
collegiate livestock evaluators in this study in the bottom quarter of the 3-4 years of 
college norm group. A greater number of males completed this study and recorded 
higher WGCTA scores than females. Low relationships were found between an 
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evaluator’s years of youth livestock judging and WGCTA scores. According to the 
WGCTA, university level livestock evaluators’ recorded higher WGCTA scores than 
community college participants in this study. 
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CHAPTER V 
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 
 
The purpose of this study was to assess the critical thinking skills of collegiate 
livestock evaluation participants and various influences on the development of critical 
thinking skills of community college and university participants. Determining the critical 
thinking scores of collegiate livestock evaluators, describing the various demographical 
backgrounds of collegiate livestock evaluators, identifying any demographic variables 
that may impact critical thinking scores, observing if gender impacts the critical thinking 
score, and determining any existing differences between the critical thinking scores of 
community college and university participants allowed the researcher to fulfill the 
study’s purpose. Eighty-four collegiate livestock evaluators completed the WGCTA and 
provided demographic information, resulting in an 84% response rate. Descriptive and 
correlational statistics were calculated and used to report the findings of this study’s 
objectives. The previous four chapters discussed how critical thinking skills could be 
developed through livestock evaluation participation from a broad overview, review of 
applicable literature, methods for examining the topic, and discoveries of the 
experiment. This section will summarize the study, draw conclusions and implications of 
the findings, and outline recommendations for practice and further research related to 
this line of study.  
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Purpose and Objectives 
The purpose of this study was to assess and describe the role livestock evaluation 
plays in expanding critical thinking skills of participants at the community college and 
university levels. This study’s research aims included:  
 assessing the critical thinking level of collegiate livestock evaluation team 
members; 
 defining demographic variables of survey participants; 
 determining if demographic variables impact critical thinking skills of 
collegiate livestock evaluators; 
 determining if gender modify the level of critical thinking skills of collegiate 
livestock evaluators; and 
 determining if critical thinking skills vary among community college and 
university livestock evaluators. If so, at what level are the most critical 
thinking skills produced? 
Summary of Methodology 
A study of collegiate livestock evaluation participants at two community colleges 
and two four-year universities was conducted to explore the existing differences between 
demographic and descriptive attributes of collegiate livestock evaluators with regard to 
critical thinking ability. This study was a descriptive-correlational study that recorded 
the critical thinking levels and various demographical backgrounds of collegiate 
livestock evaluators. According to Fraenkel et al. (2012), relationship descriptions 
between two or more quantitative variables can be achieved via a correlational design. 
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Given the necessity of the sample size for this study, a purposive, nonrandom sample 
was used to select participants from community colleges and universities. Six collegiate 
livestock evaluation coaches were initially contacted via email and by phone in order to 
seek their assistance in coordinating the study by providing email addresses of 
candidates who had participated in at least one collegiate judging competition. Four of 
the six institutions agreed to participate in the study where 100 collegiate livestock 
evaluators were eligible to participate.  
The generalizable population was livestock evaluators from the community 
college and university levels who have completed the WGCTA. Although 100 collegiate 
livestock evaluators from four institutions were invited to participate in this study, only 
84 participants completed the survey, resulting in an 84% response rate. 
Participants completed an online demographic questionnaire developed by the 
researcher to identify background similarities to permit group comparatives. Gender, 
classification, GPA, state graduated from, judging performance and previous youth 
judging experiences were recorded through this instrument. Each characteristic was self-
reported by the participant and therefore may be subjective. 
The collegiate livestock evaluators’ critical thinking skills were collected via the 
online WGCTA. The instrument used to assess the livestock evaluators’ critical thinking 
skill level was comprised of three subtests: (a) Recognize Assumptions, (b) Evaluate 
Arguments, and (c) Draw Conclusions. Comparisons of critical thinking scores of 
collegiate livestock team members were made to the 3–4 years of college norm group. 
The WGCTA provided quantitative information permitting correlational scoring 
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between the sample groups and their various levels of participation. Credibility to make 
comparisons of the evaluators’ scores and national averages was established by Watson 
and Glaser (2010).  
Once willingness to participate was determined, the test proctor’s script was 
emailed to the livestock evaluation coach, and candidates were instructed if at any time 
they chose not to participate in the study, they could log out and terminate their 
participation. Pearson Education Inc., author of the WGCTA, administered the online 
survey to each candidate via the email addresses provided on the returned consent form. 
Upon log in, participants completed a demographic questionnaire designed by the 
researcher was built into the introduction of the WGCTA to identify peers with similar 
demographic backgrounds so that comparison groups could be made. At the study’s 
completion, Pearson Education Inc. provided the researcher with a Microsoft Excel 
spreadsheet that included each individual’s coded response to the demographic 
information, raw scores, and percentile rank across the 3–4 years of college normative 
group. Data analysis was conducted using SPSS for Windows 2013, Version 22.0. 
Frequencies, percentages, means, and standard deviations were used to summarize data 
and illustrate each study objective. A Pearson product-moment correlation was 
calculated to determine if any relationships existed between demographics and 
participants’ WGCTA scores.  
Summary of Findings 
This study provides insight into the effect of collegiate livestock evaluation 
participation on student livestock evaluators’ critical thinking skills. Although these 
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results are not generalizable to all collegiate livestock evaluators, they provide an 
understanding of the level of critical thinking skills of evaluators as well as describe the 
demographical backgrounds of the study participants.  
Objective 1: Collegiate Livestock Evaluation Members’ Critical Thinking Scores 
The primary objective of this study was to assess the critical thinking level of 
collegiate livestock evaluation team members. The mean WGCTA score for all 
evaluators was (M = 20.92, SD = 4.65) out of a possible 40. This positions collegiate 
livestock evaluators in the 22nd percentile of students who have attended 3–4 years of 
college (Watson and Glaser, 2014). These results contrast the findings of White et al. 
(2012) and Miller et al. (2011) where participants from collegiate judging teams 
recorded higher critical thinking skills. These results indicate a need for livestock 
evaluation coaches and agriculture instructors to strive to improve the development of 
critical thinking skills in collegiate livestock evaluators.  
The student evaluators performed best on the Evaluate Arguments subtest, with a 
mean score of (M = 7.80, SD =2.07), while they scored the lowest on the Recognize 
Assumptions subtest, with a mean score of (M = 6.38, SD =2.67). Although the Evaluate 
Arguments subtest score was the highest for collegiate livestock evaluators, the mean 
score positions the livestock evaluators’ group in the low range (0-8) in comparison to 
the Watson - Glaser 3–4 years of college norm group (Watson and Glaser, 2014). These 
data support the findings of Loo and Thorpe (2002), whose study reported the highest 
subset scores for the Evaluate Arguments subset. The results of this study conclude 
collegiate livestock evaluators are most proficient at minimizing emotion and bias while 
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reviewing passages and assessing the believability of the arguments (Watson and Glaser, 
2010). Collegiate livestock evaluators scored the lowest on the Recognizing Arguments 
subtest, which indicates participants’ deficiency in recognizing the appropriateness of 
assumptions within a situation. Collegiate livestock evaluators should strive to enhance 
their skills in recognizing assumptions, which could be accomplished through 
incorporating activities such as production simulations.  
 Objective 2: Define Demographic Variables of Survey Participants 
The second objective of this study was to identify the demographic backgrounds 
of collegiate livestock evaluators. Gender, GPA, years of 4-H experience, years of FFA 
experience, number of Top 10 finishes in oral reasons, number of Top 10 finishes 
overall, number of contests attended throughout their collegiate career, and the state 
from which the participant graduated high school were all questions built into the 
introduction section of the WGCTA. Of the 84 collegiate livestock evaluators in this 
study, 61.9% were male while 38.1% of the participants were female. The greater 
population of males is an interesting discovery considering studies by Esbenshade 
(2007) and Sterle and Tyler (2016) reported the majority of animal science 
undergraduates are female. The classification of the 84 collegiate livestock evaluators in 
this study identified 25 freshman, 15 sophomores, 31 juniors, 10 seniors, and three 
graduate students. The graduate school population was too small to merit standalone 
correlations. Academic eligibility requires participants on a collegiate livestock judging 
team maintain a cumulative GPA of a 2.0 or greater. Participant GPAs were reported in 
the following ranges: (a) 2.0–2.49, 1 participant; (b) 2.50–2.99, 8 participants; (c) 3.0–
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3.49, 36 participants; and (d) 3.5 and greater, 39 participants. In this study, 89.3% of 
those surveyed reported a GPA of 3.0 or greater. A typical collegiate livestock 
evaluation competition will include placing beef, swine, sheep, and goat classes before 
presenting oral reasons over those classes. Participants identified which contest 
components they perceived as their strongest and weakest areas of the completion. Of 
the 84 collegiate livestock evaluators in this study, 46.4% perceived evaluating cattle as 
their strongest area within a collegiate competition, while in a follow-up question, 31.0% 
of those surveyed perceived sheep evaluation to be their weakest area within a contest. 
Many collegiate contest recognize the top placing individuals in each species, oral 
reasons and overall. Of the 84 collegiate livestock evaluators in this study, 48.6% of the 
participants responded they had never finished in the Top 10 in oral reasons, while 
45.1% of participants reported finishing in the Top 10 overall between 1–5 times. Survey 
participants responded that 88.1% had competed in a collegiate livestock judging 
competition as a freshman in college. This finding reveals a large number of collegiate 
livestock judging participants from this study population who have attended a 
community. A large pool of literature covered the youth participation in livestock 
judging competitions. Of the 84 collegiate livestock evaluators in this study, 29.7% 
reported having zero years of livestock judging experience in 4-H, while 20.2% reported 
zero years of livestock judging participation in FFA. Participation in 4-H ranged from 0–
11 years of experience, while FFA participation ranged from 0–10 years, with  four 
years being the most popular range of experience (39.4%) of participants reporting. The 
84 collegiate livestock evaluators in this study reported high school graduation from 21 
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different states, with 41.68% graduating from a Texas high school, 14.29% graduating 
from an Oklahoma high school, and 8.33% graduating from a California high school. 
The information collected from the demographic survey illustrates the diversity that 
exists among collegiate livestock evaluators.  
Objective 3: Demographic Impact on Critical Thinking Skills 
The aim of Objective 3 was to gain background knowledge about participants in 
collegiate livestock competitions in 2016 and explore if correlations potentially exist 
between the demographical information and raw scores on the WGCTA. According to 
the WGCTA, there are no statistically significant differences between WGCTA scores 
and gender, GPA, years of 4-H experience, years of FFA experience, number of Top 10 
finishes in oral reasons, and number of Top 10 finishes overall in collegiate livestock 
judging contests. The critical thinking scores were compared for the 84 collegiate 
livestock evaluators across the GPA categories; because of the small sample size, the 
participants with a GPA of less than 2.99 were combined to allow for a comparison of 
WGCTA score by GPA. Those participants with a GPA of 3.0–3.49 recorded the highest 
mean score (M = 21.47, SD = 4.99), followed by the 3.5 and greater group (M = 20.85, 
SD = 4.39) and then the less than 2.99 group (M = 19.00, SD = 4.27). Thus, this study 
found no demographic predictors to be correlated to the  critical thinking score among 
the study’s participants. Although this discovery aligns with the results of White et al. 
(2015), it contrasts with the findings by Giancarlo (1996) and Jenkins (1998) who found 
GPA to be correlated to critical thinking score. Pairwise correlations were calculated and 
revealed statistically significant correlations between the following demographic 
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variables; the number of contests participated in was correlated to the number of top ten 
finishes over all (r
2
 = 0.59, p < 0.0001), the number of contests participated in was 
correlated to the number of Top 10 individual finishes ( r
2
 = 0.66, p < 0.0001), and the 
number of Top 10 finishes overall was correlated to the Top 10 finishes in oral reasons ( 
r
2
 = 0.84, p < 0.0001). In summary, the more contests participants in this study attended, 
the more likely they were to report more Top 10 finishes overall as well as Top 10 
finished in oral reasons. Complementing these findings, those participants who reported 
more finished in the Top 10 in oral reasons also reported more finishes in the Top 10 
individuals overall. These results align with Rayfield et al. (2007) who studied the 
National FFA Livestock CDE, where the more events previously participated in resulted 
in greater contest performance.  
In contrast to Rhoades et al.’s (2009) findings that younger participants in high 
school programs recorded higher critical thinking scores, this study showed as age 
increased, critical thinking scores also increased. This result supports the theory students 
must engage and dive deeper into topics in order to look critically at knowledge; 
therefore, deeper cognitive processing is demanded. The cognition needs may arise via 
experiences that require engagement in deeper thought (Cacioppo and Petty, 1982).  
The 39 study participants who perceived cattle to be their strongest contest area 
had a mean WGCTA score of 21, while the five who perceived evaluating goats as their 
strongest area recorded the lowest mean WGCTA of 17. The six participants who 
perceived oral reasons to be their strongest area within the contest recorded the highest 
WGCTA mean score of 24. The 27 study participants who perceived sheep to be their 
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weakest contest area and the 22 participants who perceived swine to be their weakest 
content area had mean WGCTA scores of 20 and 21 respectively. Seven evaluators 
identified goats as their weakest contest area. 
Twenty-five study participants indicated they had zero years of 4-H judging 
participation; this group recorded a mean WGCTA score of 22, while the 59 participants 
who reported at least one year of 4-H experience calculated a mean WGCTA of 20. 
Seventeen participants reported having zero years of FFA experience and recorded a 
WGCTA of 20, while the 67 former FFA participants recorded a WGCTA mean of 21.  
 Objective 4: Gender Differences in Relation to Critical Thinking Skills   
A t-test was calculated for WGCTA subtest score by gender, which showed mean 
WGCTA scores were higher for males than the mean WGCTA score for females. There 
was no significant difference found between the WGCTA scores of collegiate evaluators 
in this study and gender, which aligns with the study of White et al. (2015). These 
findings contrast studies by Torres and Cano (1995), Ricketts (2005), Ricketts and Rudd 
(2004), Rudd et al. (2000), and Friedel et al. (2006), where gender was correlated to 
critical thinking scores.  
Objective 5: Critical Thinking Skills Variance among Community College and 
University Evaluators and the Level Where the Most Critical Thinking Skills Are 
Produced 
Based on the 84 collegiate livestock evaluators in this study, results indicated 
university livestock evaluators recorded 2.52 more points on the WGCTA in comparison 
to community college participants. The measure of central tendency for community 
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college participants was (M = 19.30 SD = 3.52), and university participants tabulated (M 
= 22.39, SD = 5.08) with a p = 0.0019. This finding identifies a statistically significant 
difference exists in the WGCTA scores between community college and university 
collegiate livestock evaluators. The 84 collegiate livestock evaluators in this study were 
categorized by classification, and the mean WGCTA score was calculated and compared 
per group. The highest mean WGCTA score was for graduate students (M = 27.00, SD = 
4.58), followed by seniors (M = 22.40, 5.08), juniors (M = 21.94, SD = 5.05), freshmen 
(M = 19.40, SD = 3.44) and concluded with sophomores (M=19.13, SD 3.76) reporting 
the lowest mean WGCTA score.  
Higher admission requirements for a university may reflect the higher WGCTA 
scores. Likewise, this difference in university WGCTA scores versus community college 
scores may reflect higher admission standards, including higher standardized test scores, 
and greater transfer GPA requirements. The classification finding contradicts the report 
by White, et al., (2015) where younger animal science students recorded higher critical 
thinking scores than older students on the WGCTA. In this study, of those community 
college participants surveyed, freshman participants recorded a higher mean score than 
sophomore participants. A slight difference in WGCTA score was observed between 
participants classified as seniors when compared to juniors, which aligns with the 
findings of Cano & Martinez (1991), where the DCAT was used and concluded 
cognitive scores can be increased over time with maturity. This suggests the rigor of 
upper-level courses may prompt the participants’ growth of critical thinking skills. 
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Future Studies 
The makeup of Animal Science Departments and collegiate livestock evaluation 
teams have obviously transformed since their inception in the late 1800s. Advancements 
in technology have provided objective tools for use livestock selection and making 
animal breeding decisions, this has stemmed a critical review of the purpose of 
maintaining a collegiate livestock evaluation team. Ultimately, producing marketable 
graduates who possess the skills to become a productive member of society is the goal of 
education. To permit the growth of career building skills, the ability to communicate, 
make decisions, collaborate and think critically are paramount.   
 High impact learning opportunities through co-curricular events, such as 
participating on a livestock evaluation team, are well-documented means of not only 
enhancing knowledge, but valuable skills as well. Further research documenting 
recording the career journeys of those livestock evaluation participants beyond their 
years of competition could aide in building a strong defense.  
 Future studies across other institutions are merited to provide greater information 
regarding the critical thinking skills of livestock evaluation participants. To truly account 
for any pre-existing aptitudes for critical thinking, and accurately discern the potential 
role this activity may have on the development of critical thinking skills, assessments of 
livestock evaluation participants critical thought should be collected before their 
collegiate careers begin and at the conclusion of their evaluation careers to measure any 
differences that may exist.   
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 Additional studies comparing critical thinking scores of collegiate livestock 
evaluators to non-livestock evaluators within the College of Agriculture could provide 
peer assessments amongst true contemporaries versus the WGCTA norm group. Future 
studies assessing and describing the role livestock evaluation participation can play in 
developing career-building skills can ultimately continue to build support for this co-
curricular activity. The survey conducted by Hart Research Associates (2015) outlined 
critical thinking, communication, and problem solving as shortcomings of prospective 
employees. Although participating on a collegiate livestock evaluation team may provide 
opportunities for personal growth, only a joint effort by instructors, coaches, and 
participants will insure each participant reaps the benefits of this activity.  This study 
indicates a need for the infusion of more critical thinking activities within the 
preparation of collegiate livestock evaluators. Discipline and patience from the coach is 
often required to avoid the temptation to prepare participants for a specific competition, 
versus taking the necessary time to guide participants through each phase of the 
experiential learning process, as they comprehend industry knowledge. 
 Just as Beyer (1987) outlined the six-step process of developing critical thinking, 
which served as the theoretical framework for this study, livestock evaluation coaches 
should strive to guide evaluators through each stage of learning with the ultimate goal of 
empowering participant’s to make decision’s based upon evaluation and analysis. The 
diverse backgrounds of team members create the needs for instruction through each step 
of the critical thinking process to insure all participants’ have mastered each subject, 
indicating a higher level of critical thinking. Based upon the results of this study, 
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livestock evaluation coaches of all levels are encouraged to facilitate and coordinate 
activities, which incorporate the application, and examination of knowledge, a precursor 
for developing the critical thinking skills necessary to influence a participants’ 
professional and personal life long after their last judging card has been marked. 
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